We present some conditions for the asymptotic equilibrium of nonlinear differential equations and, in particular, a linear inhomogeneous equation in Banach spaces. We also discuss analogous problems for a linear equation with unbounded operator. Some obtained results are applied to problems of asymptotic equivalence.
Introduction
The asymptotic equilibrium and asymptotic equivalence of systems of differential equations in R n were investigated in [1 -4] . Some extensions to the case of linear differential equations in Banach spaces were given in [5] . This paper studies the same problem for nonlinear differential equations and, in particular, for an inhomogeneous linear equation in a Banach space E. We also discuss analogous problems for a linear equation with unbounded operator. Finally, we apply some obtained results to problems of asymptotic equivalence.
Asymptotic Equilibrium for Inhomogeneous Linear Equations.
Definition 1. We say that the equation
has an asymptotic equilibrium if every solution of it has a finite limit at infinity and, for every u E 0 ∈ , there exists a solution x t ( ) of (1) such that x t ( ) → u 0 as t → + ∞.
Here and in what follows, E denotes a Banach space. We also use the well-known notation 
considered in the space of all linear bounded operators L E ( ) has a solution V t ( ) that tends strongly to I as t → + ∞ and has the inverse V t
We now consider the inhomogeneous linear equation
where f t ( ) is a function continuous on 0, ∞ [ ). Suppose that equation (2) has a linear asymptotic equilibrium and let V t ( ) be the operator mentioned in Theorem 1. It is easy to verify that
is a solution of Eq. (3) that satisfies condition x t ( ) 0 = x 0 . Let f t ( ) be such that the integral
converges. By virtue of properties of V t ( ) and relation (4), we can state that there exists
We now show that, for u E 0 ∈ , the solution x t ( ) of (3) satisfying condition x t ( ) 0 = x 0 with
tends to u 0 as t → + ∞. Indeed, substituting expression (5) for x 0 in (4), we obtain
Our statement now follows from the property of V t ( ) and the Banach-Steinhaus theorem. Thus, we have proved the following statement: 
